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Dr. Jeannine A. Majde
Program Manager

Cellular Biosystems Program
Office of Naval Research
Arlington, VA 22217

Dear Dr. Majde:

Please find ehclosed copies of the Final Report for ONR Contract -
#NDD014-83-K-0566, NR612-024. 1 regret the delay in filing which

was due to problems in interpretating DOD Form #1473. 1 hope this meets R
with your approval. , RSN
Copies of the report have been sent to the proper agencies as you et

requ.sted.

Thanks for your help and cooperation.

Very truly yours,

E. M.?Jenkins S
Principal Investigator i

EMJ/p

.i§ cc: Mr. Michael Karp B
[~ Defense Technical Information Center X
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- A. DPurvose of the Research : . <>! i

Z: /The purpose of the grant is to prowvide the curriculum and research

for graduate students to acquire knowledge and technical competency in
an understanding of basic and applied principsls in immunology. There-
fore, the support requested in this gran: is primarily intended to:

(1) Develop our research capabilities through training of graduate o
students to become competent researchers as well as expand current -

research laboratory space; (2) Expand the current research projects of ﬂ?;?

- several faculty members; and (3) Establish a base for a centralized -
zi electron microscopy laboratory. )This grant will not only increase our i'f_
& effectiveness in the graduate';;search.participation program but will ;Cai

also help the faculty develop their professional expertise through re- ::::

- search. 1In essence, the grant will greatly‘strengthen our graduate

research program, which suffers severely due to the limited funds cur-

rently available for graduate study and will also provide a strong base
- for manpowéf traihi;g as well as a pétential source for Naval personnel.
We will continue work on the development o improved methods for identi-
fication and characterization of allergens involved in hypersensitivicty
reaction&. \We believe that research in these areas will complement the
i Naval research program in microbiology and will not duplicate research

being supported by other government agencies. : o - -

7 3
Kev Words
.y 4744 Graduate students, immunology, electron microscopy, hypersensi- —_—

tivity reactions, aging, Naval research program, allergens. , e
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B. Abbreviated Objective and Relevance to Navy Needs

In the development of improved methods for identification and

characterization of allergens involved in hypersensitivity reactions,

Ao 8 e By

the research will address itself to the refinement of currently used

immunologic procedures and develop new ones for rapid identification -

of allergens involved in hypersensitivity reactions. The allergens

will be selected from a broad spectrum of tt=2 environment where Naval

personnel are likely to be exposed. Tests to demonstrate cell-mediated #_7%

immunity (CMI) will be refined for rapid identification of immediate
and delayed-type hypersensitivity (DTH) allergens in the environment
as well as of food and clothing, An attempt will be made to improve

currently used methods for the detection of specific antibody (IgE, IgG)

. involved in allergic reactions including a battery of tests such as the ra-
diocallergosorbent test (RAST), radial immunodiffusion assay, enzyme-

linked immunosorbent assay (ELISA) and immunofluorescence. Tests to

demonstrate CMI will all be developed and their usefulness as diagnostic
tools determined. Small laboratory ani-als (guinea pigs, mice) as well
as large domestic animals (dogs, swine, chickens and goats) will be used
as experimental models. The clinical signs, symptoms and level of

constituent involved in allergic reactions will be correlated with those )
seen in humans through the cooperation of physicians at the community .
hospital located on campus; however, human subjects will not be used in
the initial study. The research is expected to provide information that

may be useful in screening as well as assist in the therapeutic treat-

ments of Naval personnel subjected to allergenic hazards of the environ-

.. ment,
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- C. Progress of Students g

Much of the first year of the research training grant was devoted

to the development of an acceptable graduate program and getting new
students oriented to techniques generally used in the laboratory. Four
new students were assigned to the training program in addition to two

others who were already aboard.

The study-work involved courses aimed at providing a basic back-
ground in biochemistry, immunology, phvsiology, as well as radiation
biology that will enable the students to carry out the research as
planned. The new students have done well with their academic require-
ments and are at about the midway point in completing them.

Various techniques have been implemented by older graduate students
in an effort to enhance the technical skills of the new graduate students.
These newer students have actually acquired laboratory skills by actively
participating in the work of other students as well as their own.

The graduate students had the opportunity to attend two scientific
meetings last year-~-the Southeastern Immunology Conference in Atlanta,
Georgia and the Southeastern Branch of the American Society for Micro-
biology, held in Tuscaloosa, Alabama. This fall, two stucents (Sharlene

Holmes and Ian Blackwell) will present data related to their research

findings at the Southeastern Immunology Conference, Atlanta, Georgia. ;%\5
Jerry Dillon will present a paper at the Fifth Biennial Symposium, 1890 :{ii
Land Grant Colleges, Dallas, Texas. Other students will present papers ;;f
at the Southeastern Biology Conference in Columbia, South Carolina in Vs

the Spring, and at the ASM National meeting in Las Vegas, Nevada.
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D.

Research Progress

1.

Development and refinement of diagnostic tests to demonstrate
humoral antibody response hypersensitivity reactions. During
the summer and early fal; more than 100 serum samples were
collected from dogs admitted to our Veterimary Clinic and/or
the local county dog pound, Most of these dogs showed clinical
signs of atopic dermatitis that were clinically classified as
follows: (1) Severe (4+) excoriations requiring administration
of prednisolone for control of the intense pruritus associated
with skin lesions; (2) Moderate (3+) excoriations with alopecia
and secondary lesions but not requiring prednisolone to relieve
associate pruritus; (3) Slight (2+) evidence of pruritus result-
ing in mild secondary excoriations identifiable only by salivary
staining of the pelage> or minimal alopecia in areas which had
been scratched, rubbed or licked and/or a vesiculopustular erup-
tion in areas commonly associated with atopic dermatitis (i.e.,
face, eye, nostrils, and ears). Sera were likewise collected
from dogs that showed no clinical signs of the disease and was
used as control serum.
a. Methods of Assay
(1) RAST

A modification of Halliwell and Kunkle's radioallergo-

sorbent test (RAST) employing common ragweed (pharmacia)

allergen disks with fractionated anti-IgE was used. !

The results were recorded as average counts per minute




..................

on duplicate samples to those for the IgE-negative
i control; values < 2.0 were considered negative.
(2) ELISA
An enzyme-linked immunosorbent test (ELISA)
l was developed employing ragweed extract (pharmacia)
as antigen and a conjugate prepared with dog

partially purified IgE conjugated to horseradish

s peroxidase enzyme, A serum showing an optical

o
»

density reading (ODR) of > .1 above the background
reading was considered positive.
2. Tests to demonstrate cell-mediated immunity in dogs affected
with atopic dermatitis,
a. Method of assay
Dogs were selected at random from those showing
clinical signs of atopic dermatitis as indicated above.
(1) Numerical distribution of T-total, T-active

and B Lymphoid population.

(2) Chemotaxis of blood neutrophiles.

(3) Skin tests or passive cutaneous anaphylaxis.

" A depressed level of T cells with receptors of low avidity for
sheep red blood cells, T-total, has been reported in human cases of

rhinitis.2 Depression of the lymphocyte count with receptors for

the FC fragment of IgG (TG suppresssor of B cellular differentiation
Ej induced by pokeweed mitogen) in subjects with seasonal pollenasis
i was also reported. Based on this information we performed studies
j; to determine the level of T and B cell populations in dogs affected
) .
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with atopic dermatitis hoping that it may offer some aid as a
diagnostic tool for this condition, both in dogs and humans, accord-
ing to methoas previously described.2

(1) To count the number of T-total lymphocytes, aliquots of
a suspension of lymphocytes (4 x 106 cells/ml) were mixed and incu-
bated for 5 minutes at 37°C. After centrifugation for 5 minutes
at 200g they were left overnight at 4°C. A total of 200 cells were
counted and lymphocytes with three or more attached red blood cells
were considered to be positive.

To count the T-active population, 0.1 ml of lymphocyte suspen-
sion (4 x 106 cells/ml) and 0.1 ml fetal calf serum (inactivated),
which had been absorbed with SRBC, were mixed and incubated for 60
minutes at 37°C. After adding 0,1 ml SRBC, the suspension was
centrifuged at 200 g for fi§e minutes before very gently resuspended.
The readings were carried out as in the case of the T-total lympho-
cytes.

To enhance the resulting a:say of both T-active and T-total
lymphocytes, SRBC were treated with a 2-aminoeth:rlisothiouroniu-
bromide (AET), neuramenidase or ficoll 400 prior to adding to the
test system,

For the study of the lymphoid population, 0.1 ml of lympho-
cyte suspension (4 x 106 cells/ml) and 0.1 ml antiserum dog anti-
lg fragment F (Ab)2 labelled with fluorescein were mixed, incubated

for 45 minutes at 40 C and then washed three times with PBS. The

cellular sediments were then placed on a microscopic slide on which
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a reading of the cells was taken with a fluorescent aus Jena

microscope (200 fluorescent and non~fluorescent cells were counted).

Stimulation with PHA and PWM, An (0.1 ml) aliquot of lymphocyte
6

suspension was adjusted to 1 x 10" cells/ml and distributed in
different wells of a flat-bottom microtiter plate. We then added
0.1 ml of a solution of PHA-M (Gibco) in culture medium RPMI 1640
at a concentration of 10 mg/ml or PWN (Gibeco) at a concentration
of 10 mg/ml to some of the wells.

All wells contained 0.1 ml of RPMI 1640 with 20% fetal calf
serum. The plates were then incubated at 37°C in a humid atmos-
phere at 5% CO2 for 92 hours. Eighteen hours before completion
of the culture, 0.2 uCi of thymidine 3H was added to each well.

The cells were collected on a fiberglass filter and then transferred
to a 5 ml vial of scintillation liquid and read on a Beckman Counter.
The ®sults were recorded as counts per minute (CPM) and the response

index (RI) was expressed by dividing the means obtained in the presence

of PHA or PWM and the control well,

(2) “hemotaxis. Chemotaxis was carried out by the Boyden
Chamber procedure using a 3 um pore size 13 mm diameter polycarba-
mate filter (Unipore, Bio-Rad). A mixture of short and giant rag-
weed extract (pharmacia) was used as the chemoattractant. Polymorphs
(PMN) were shocked out of peripheral blood with 0.87 NHACL after which

Hank's balanced salt solution (HBSS) with ca™t and Mg++ (2X) was added

to stop the reaction. After several washings in HBSS the chemoattractant

(10, 100, or 1000 units) was placed in the lower compartment of the

chamber at the level of the 1ips. The membrane was then placed in
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position with glistening side up. The white top of the chamber was

then placed in the top of the chemotactant solution and filters

.
’
Jehh

using caution not to tear the membrane. The PMNs (a 0.2 ml sus-

T v
by b, 4 A

pension containing 1 x 107 cells) was placed in the top compartment

of the chamber and the chamber was incubated at.39°C for 90 minutes

under 5% CO2 tension. The membranes were then fixed to a microscopic

slide by heat, stained and counted under 1000 x oil immersion magnifi-

cate. An ocular micrometer was used for counting and 20 microscopic

fields were counted.

(3) Skin tests. The dogs, unsedated, were skin tested with 0.1 ml

ij of serial dilution (100 ug, 10 ug, 1 ug, 100 ng, 1 mg) of ragweed

extract injected intradermally into the shoulder flank immediately

followed by 0.5% Evan's blue dye injected intravenously. The skin

reactions were recorded over 20 minutes. Only skin reactions showing

a bluing and a diameter of greater than 5 mm were considered positive.

--------------------------------------------------------------------------
.......................
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E. Progress and Principal Accomplishments

Serologic examination of the sera of dogs with naturally occurring

dermatitis by the ELISA detected 10 (83%) of 12 dogs affected with

severe atopic dermatitis, 9 (64%Z) of 14 dogs affected with moderate
atopic dermatitis, and 4 (33%) of 12 dogs affected mildly with the
condition, Table 1. Two dogs of 12 thought to be normal gave a posi-
tive reaction. With respect to the RAST, only 3 (25%) of the twelve
dogs tested with severe atopic dermatitis were positive, while 2
moderately affected were also positive. There were no positive
reactors in tae mildly affected or normal dog group.5

There was a significant difference (P< 0.05) in the T-total
rosettes of SRBC treated with AET and those not treated of lympho-
cytes from dogs affected with atopic dermatitis, Table 2. However,
there was no significant difference (P> 0,05) in T-total rosettes of
SRBC treated with AET and NMD. AET was also superior (P<0.05 to

both NMD treated SRBC and those not treated of the T-active lymphocytes.

The chemotaxis of neutrophiles of dogs affecte” with atopic derma-

titis was significantly greater (P<0.05) in dogs tested with 100 and ;;;f

1060 units of the chemotactant than that of the medium control. How~

ever, there was no significant difference (P> 0.05) in those atopic derma- -

t...s dogs treated with 10 units of ragweed and the media control, Table 3.
When the chemotactic responses of two strains of mice immunized

with ragweed allergen were tested against 100 and 1000 units of the T

homologous allergen the chemotaxis was significantly suppressed as com~
pared to the control mice (unimmunized), Table 4. The chemotaxis of N:GP(S) .

mice immunized with ragweed allergen in combination with cyclophosphamide




o . o
- . : 10 '
:;T was significantly more suppressed, overally, than those of the strain
{ SJ8/N-bg. f?
:i The B lymphocyte population of mice was reduced about 1/3 in both %z
i; N:GP(S) and SJ8/N-bg strains of mice immunized with ragweed allergen éi
and less than % in the mice given ragweed allergen in combination with =
cyclophosphamide, Table 5. Likewise, the humoral antibody response was .
suppressed in both cases where cyclophosphamide was given. :;
There was a significant difference (P<0.05) in the T-total lympho- :ﬁ
cytes of mice immunized with ragweed antigen and those of the controls ~f
. (unirmunized mice) for both the N:GP(S) and SJ8/N-bg strains of inbred mice, ;f
o Table 6. However, there was no significant difference in tL- response of Tﬁ
;} T~active lymphocytes, With respect to lymphocyte stimulation there was 1;
ij' a significant increase (P< 0,05) in PHA stimulation of lymphocytes in Ei;
fi both strains of mice. However; there was no difference in the lymphocyte ::
i stimulation index of the ragweed immunized mice of both strains and the ;f
- unimmunized controls. Likewise, there was no difference in the humoral Ef
3 antibody titer of the two strains of mice. ::
- The mitogenic stimulation of lymphocytes of dogs moderately affected -
with atopic dermatitis was significantly increased over the media control
S for both PHA and PWM, Table 7, By the same token, there was a significant -~
;i decrease (P<0.05), overally, when theée results were compared with two ig
g%} normal dogs. A good correlation existed between the direct skin test and Ef
o the lymphocyte stimulation index since 4 of the 5 dogs reacted, ranging %
o from 17 - 3* 4n the 100 and 1.0 yg conc. dose.

The chemotactic and rosetting properties of neutrophiles and lympho-

cytes, respectively, of dogs as shown in Table 8, indicates a significant
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difference (P< 0.01) in the response of dogs treated with 1000 units of
allergen compared to normal dogs. However, there was no significant

difference (P> 0,05) in the response of atopic dogs treated with the

10 or 100 conc. of the allergen. Likewise, there was no significant
difference (P> 0.05) in the T lymphocytes of atopic or normal dogs as

determined by rosetting with AET SRBCs,
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F. Usefulness of Findings

Based on a variety of immunologic tests to detect humoral antibody

(IgG and IgE) and CMI responses in dogs with natural occurring allergic

OO P

reaction or mice immunized with ragweed antigen the foilowing assump-~ ﬁauﬂ
tions can be made:
1. The ELISA appears to be potentially useful as a serologic test

for the detection of atopic dermatitis.

1
b
1

2, At the present stage of development the quantitation of

"
PPN

‘

‘..‘. AU
G
Tty
PSS I {

T-lymphocyte population as determined by the rosetting technique of

’

SRBCs in the mouse and dog models does not appear to be useful
as a screening test for atopic dermatitis sirce it doesn't
differentiate between the so called normal and atopic animal.
.- 3. Chemotaxis appears to be useful as a diagnostic tool in the
mouse model for atopic dermatitis since CMI appears to be

o depressed in two strains of immunized mice when compared with

controls.
4, In the dog model chemotaxis is generally increased ove: normal
dogs and can be considered to be potentially useful as a

diagnostic tool.

S. Lymphocyte stimulation in atopic dogs appears to be significantly A

depressed when compared to norma. dogs and may have some po-

tential as a diagnostic tool. The direct skin tests correlate

Q well with the lymphncyte stimulation test. However, these N

? reactions were only weakly positive. lore tests will have to

2 be carried out before conclusions can be made.
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for Rapid Identification of Salmonella in Drinking Water.

Thesis, Tuskegee Institute, 1983.

William, Erwine B.

Blackwell*, Ian, Sharlene Holmes*, Jerry Di.lon* and E. M. Jenkins.
Nature of Chemiluminescence Response in Swine-Dysentery Affected Animals.
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